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ABSTRACT 
Fine glacially-derived sediment samples were collected in 
1981 from the Cape Monaco area of Anvers Island and the False 
Bay area of Livingston Island. The samples were taken down "gla-
cial stream" from the ice fronts of glaciers on both islands. 
The samples have been sieve separated, run through Bromoform, 
and examined microscopically in transmitted and incident light. 
The study was done to gain insight into rock composition and 
to the possible existence of anomalous mineralization up glacial 
stream from the sample locations. 
The secondary hydrothermal alternation products sericite, 
chlorite, and epidote were noted at both sample locations. Metal-
lic minerals present include, in order of abundance, magnetite, 
hematite (after magnetite), sphalerite, pyrite, chalcopyrite 
and galena. Common rock-forming minerals present in the samples 
include quartz, plagioclase, biotite, augite, and hornblende, 
plus trenolite. The samples from both the Cape Monaco and False 
Bay areas have compositions similar to Andesite. 
v 
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Chapter I 
INTRODUCTION 
Anvers Island is ]ocated about 20 miles west of the Antartic 
Peninsula (Figure 1). With an area of about 1000 square miles, 
Anvers Island is 40 miles at its longest and about 30 miles wide. 
Mount Francais (9060 ft.) is the highest landform of the island, 
followed by Mount Moherly (5250 ft.). 
Rocks of the island are Upper-Jurassic in age and include 
diorite, tonalite, trondhjemite, trondhjemite-porphyry, quartz-
diorite porphyry, and granite-granodiorite (Hooper, 1962; Moody, 
1982). These rocks are part of the Andean Intrusive Suite of 
Tertiary age (Moody, 1982) . Large portions of the island are 
covered by ice (Figure 2). Weathering of rock material to regolith 
is minimal, and vegetation where present, consists of mosses 
and ~ichens (Moody, 1982). 
Livingston Island is part of the South Shetland Islands 
group, which lie about 100 miles northwest of the Antartic Peninsula 
(Figure 3). Livingston Island and the other islands of the South 
Shetlands group are covered largely by ice. Livingston Island 
is the second largest of the South Shetland Islands . It is 47 
miles long and 19 miles wide, with a low flat-lying western portion 
and mountainous relief in the False Bay area. 
Rock types in the False Bay area consist mainly of tonalite 
from the Andean Intrusive Suite and hornblende schist and biotite 
, 
schist of the False Bay Schists (Hobbs, 1962) . The age of the 
False Bay Schists is believed to be Precambrian (Curl, 1980). 
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Chapter II 
GEOLOGY OF CAPE MONACO AND FALSE BAY 
The Cape Monaco area of Anvers Island is known for its dis-
tinctive granite. A gradual transition from granite to "dark 
rock" occurs between Bonnier and Giard Points. The Cape Monaco 
Granite consists of large crystals of quartz and a finer matrix 
of feldspar. Other components include chlorite, biotite, and 
hornblende (Hooper, 1962). Anomalous mineralization at Cape 
Monaco to the southeast of Arthur Harbor, consists of copper, 
molybdenum lead, zinc, gold, and silver (Pride, Moody, in press). 
Rocks examined from around volcanic vents on Livingston 
Island contain tonalite blocks from the Andean Instrusive Suite. 
This might indicate that a greater portion of the island is under-
lain by tonalite than outcrop data would indicate (Hobbs, 1968). 
Tonalite fragments found in the volcanics contain quartz and 
plagioclase -as well as alteration products such as penninite, 
calcite, quartz, epidote, and leucoxene (Hobbs, 1968). Metallic 
mineralization includes pyrite; molybdenite, chalcopyrite, and 
sphalerite (Pride, et. al . , 1981). The False Bay area is also 
noted for hornblende schist and biotite schist of the False Bay 
Schists (Hobbs, 1968). 
5 
Chapter III 
PURPOSE 
The goals of the present study of Cape Monaco, Anvers Island, 
and False Bay, Livingston Island are: 
1) To provide insight as to the possible existence inland 
of anomalous alteration and mineralization beneath the 
ice at the two localities. 
2) To provide petrologic information on rock types that 
may exist up glacial stream in the Cape Monaco area 
of Anvers Island, and the False Bay area of Livingston 
Island. 
6 
Chapter IV 
PREVIOUS WORK IN THE ANVERS 
AND LIVINGSTON ISLAND AREAS 
In 1897, de Gerlache conducted the first scientific expedition 
of Anvers Island in his ship Belgica. H. Arctowski was the ex-
pedition geologist, and he made observations of glaciology as 
well as systematically collecting rock specimens (Adie, 1957). 
A. Pelikan (1909) and Sistek (1912), chemically analyzed the 
specimens collected on the de Gerlache expedition. Pelikan 
produced the first geologic map of the area. Charot (1903-05 
and 1908-10), and E. Gourdon (1905,1906,1907,1908,1917), explored 
Anvers Island and nearly Booth Island (Hooper, 1962). Gourdon 
(1917) studied the petrology of rocks from the island, noting 
the existence of quartz-diorite containing a large number of 
basic inclusions. D. Ferguson (1921) collected fine-grained 
sedimentary rocks which he considered to be Jurassic in age. 
G. W. Tyrrell (1921) noted the abundance of volcanic rocks among 
the specimens collected by Ferguson. 0. Holtedahl (1929) gave 
an in depth report on the physiography and geomorphology of the 
Danco Coast and Palmer Archipelago. 
In 1981, Dr. D. E. Pride, M. Rosen, and S. Moody collected 
samples from Cape Monaco, from the Arthur Harbor area, and from 
the surrounding islands. These samples were analyzed for copper, 
lead, zinc, molybdenum, silver, gold, tungsten, and fluorine . 
The samples also were studied in thin section and polished surface, 
7 
to identify rock types and to document alteration and mineralization 
in the southern Anvers Island vicinity. These studies ideAtified 
high temperature hydrothermal veining near Palmer Station (U.S.A.). 
Moody (1982) concluded that the mineralization in the Arthur 
Harbor area may be peripheral to a porphyry copper system of 
the Lowell and Guilbert type (Lowell and Guilbert, 1970). The 
system may be present beneath the ice to the east of Palmer Station. 
Livingston Island, South Shetland Islands 
The South Shetland Island were discovered in 1819 by Captain 
William Smith on a voyage by the William. Livingston Island 
was first noted by sealers in 1821 when they discovered the remains 
of a spanish gallion on Half Moon Beach. J. G. Anderson was 
the first geologist to explore Livingston Island in 1902 (Hobbs, 
1968). Although be collected numerous specimens from the area, 
all were lost when his ship, the Antarctica, sank in the Weddell 
Sea in 1903 (Hobbs, 1968). Between 1913 and 1914, Ferguson investi-
gated the petrology and physiography of Livingston Island (Hobbs, 
1968). Ferguson noted numerous volcanic vents, mudstone, and 
diorite ejecta on the island. G. W. Tyrrell reported on the 
petrology of the specimens collected by Ferguson in 1921 (Hobbs, 
1968). 0 Holtedahl briefly described the topography of the island 
while sailing by in 1927 (Hobbs, 1968). 
G. J. Hobbs conducted detailed geologic studies on Livingston 
Island in 1957 and 1958. A number of rock specimens were examined 
and colected during these visits including specimens from Edinburgh 
Hill, an olivine-basalt plug. The rocks of the island range 
8 
from Precambrian to late Tertiary in age, and range in composition 
from sedimentary rocks to metasediments, volcanics, and the Andean 
Intrusive Suite of Late Cretaceous to Tertiary age (Curl, 1980). 
The False Bay Schists are the oldest rocks present but are exposed 
over only a small portion of the island. Recent geologic studies 
conducted by Everett (1971) indicate that Livingston Island under-
went 3 major periods of glaciation. 
9 
Chapter V 
GLACIAL DISPERSION 
Glacial dispersion can be regarded as the removal of some 
component or components of bedrock by glacial ice and the subse-
quent transportation of this material by ice or glacial stream 
to a site of deposition (Shilts, 1981). The frequency of occur-
rence of some component decreases exponentially with distance 
from the source. 
The lithology and topography of the source area dictate 
the types and amount of material available for transport (Shilts, 
1981). The region of dispersal also may contribute to the glacial 
sediment. High areas anywhere along the path of the glacier 
probably will contribute more material than flattened areas. 
Low areas may be more highly altered and the material there would 
be more easily eroded. Therefore topographic variation would 
tend to contibute more rock material to the till then flat areas, 
even if rock material present in the high and low areas is less 
significant in terms of total representation of mineralization 
of a particular area. The manner in which the glacial debris 
was transported to the site of deposition. For example, movement 
by ice versus glacial stream can dictate the sizes of material 
present and the degree of sorting. Finer material in stream 
transported material, may be represented at the glacial front 
while coarser material may be deposited farther up glacial stream 
beneath the ice front. Glacial crushing and abrasion may lead 
10 
to the concentration of harder less cleavable rock material in 
the coarser fractions and the concentration of softer and/~r 
more friable material in the finer fractions. 
It is important for one to consider factors such as sediment 
size, specific gravity, type of transport, and topography of 
dispersal area, when conducting petrologic studies of glacial 
debris. 
11 
Chapter VI 
FIELD STUDIES 
The study samples were collected in 1981 by Dr. Douglas 
Pride from the Cape Monaco area of Anvers Island and from the 
eastern False Bay area of Livingston Island. The samples were 
labeled CM-104 and FB-103 respectively. The samples then were 
transported to the Ohio State University where they were processed 
for study. 
12 
Chapter VII 
LABORATORY STUDIES 
The samples used in this study first were dried, then sieved 
and weighed. A diagram outlining the laboratory procedure is 
shown in Figure 4. The samples were sieved through screens of 
mesh sizes 16, 32, 65, 115, 250 and the minus 250 material was 
caught in the pan. The sieve fractions then were weighed and 
the weights of these fractions were combined and compared to 
the original unsieved weight of the sample to determine the amount 
of sample lost during sieving (Tables l and 2). 
Bromoform was used to separate the sieve fraction into "float", 
"sink", and "suspend" fractions, for each mesh size. Grains 
with a specific gravity less than Bromoform float to the surface 
and were saved for later study. Grains with considerably higher 
specific gravities than Bromoform sink to the bottom, while those 
grains of combined light and heavy minerals remain suspended 
within the Bromoform. Ten suspended and 14 sink fractions then 
were impregnated and made into thin sections and polished surfaces. 
A Leitz Laborlux II Pol polarizing light microscope was 
used to identify mineral phases in thin section, and point counts 
were made to determine the volume percent of each component. 
The opaque phases could not be identified and thus were grouped 
simply as "opaques". The spacing of counts ranged from 0.01 
mm in tht! m 250 and m > 250 fractions, to 0.06 mm in them 16 
(sink only) and m 32 fractions. The intent of the spacing is 
13 
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to encounter a minimum number of "holes", (non-mineral stops) 
and a maximum number of grains. "Holes" were not figured foto 
the volume percent calculations. 
The number of grains counted in each thin section ranged 
from 103 to 593. Representative passes were made through the 
center of those sections, with very large numbers of grains. 
A Reichert incident light microscope was used to examine 
polished surfaces. Between 289 and 355 grains were counted from 
each surface. The opaque phases constitute only a fraction of 
the total grains present in the surface, and these counts of 
opaques were made by examining a given field of view and counting 
all opaques present in the field. As in the thin section study, 
representative counts were made of the finer size fractions. 
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Chapter VIII 
THIN SECTION ANALYSIS 
The volume percents for each mineral present in each size 
fraction for CM-104 suspend and FB-103 suspend are given in Tables 
3 and 4, respectively. The volume percents for each mineral 
present in each size fraction for CM-104 sink and FB-103 sink 
are given in Tables 5 and 6, respectively. As expected, the 
suspend and sink fractions from the Cape Monaco area are quartz 
poor. The average quartz composition dropped from 8.2% to 2.3% 
from suspend to sink fraction. The quartz present in the sink 
fractions usually is attached to heavier minerals as hornblende 
(specific gravity, 3.0-3.4) and opaque phases like magnetite 
(specific gravity, 5.18). 
The average plagioclase content also drops from 40.6 to 
27.1 percent from suspend to sink fractions. The percentage 
of amphibole increases from 21.7 to 32.4 percent in suspend and 
sink fractions. The relative composition of all mineral phases 
in both suspend and sink fractions are fairly consistent from 
mesh 16 to mesh 115, but exhibit a radical change in the mesh 
250 and> 250 range. 
The False Bay samples are extremely quartz poor. The plagio-
clase content decreases from suspend to sink fractions (36.1 
to 27.2 percent), and from larger to smaller mesh sizes. The 
most obvious difference between FB-103 suspend and FB-103 sink 
is in amphibole content, which nearly doubles from suspend to 
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sink fractions (15.l to 34, percent). 
In addition to the characteristics noted, the Cape Monaco 
sink fractions are rich in opaques, principally magnitite. The 
percentage of opaques in the False Bay sections is much higher 
in the suspend fractions than in the sink. 
The composition of plagioclase was measured by the "Michel-
Levy" method. The grains with well-developed twin planes were 
examined fr001 each area. The measurements are given in Tables 
7 and 8. The average anorthite composition for CM-104 is 33.6, 
and for FB-103 is 37.6. In both cases the anorthite content 
is that of andesine (AN 30-50) (Kerr, 1977). 
Alteration products from Cape Monaco and fr001 False Bay 
include: sericite after plagioclase, alteration of hornblende 
to chlorite, and sometimes partial to complete alteration of 
biotite to chlorite. Secondary epidote also was noted in all 
sections except FB-103 sink m 16 and FB-103 suspend m 250. Highly 
fractured masses of rock fragments containing hornblende, plagio-
clase, chlorite, sericite, and epidote were observed in them 
16,32, and 115 size fractions. The original c001position of the 
fragments probably was hornblende and plagioclase, which were 
altered by hydrothermal fluids to sericite (after plagioclase), 
chlorite (after hornblende), and secondary epidote. The Cape 
Monaco specimens in particular exhibit considerable alteration 
of both hornblende and plagioclase. 
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Chapter IX 
POLISHED SURFACE ANALYSIS 
The sink fractions of CM-104 and FB-103 were examined using 
a Reichert NR 340075 incident light microscope. Magnetite was 
by far the most abundant opaque phase found in the surfaces, 
followed in abundance by hematite, sphalerite, pyrite, chalcopy-
rite and galena. Galena was observed only in the Cape Monaco 
samples. Pyrite was very scarce in both the Cape Monaco and 
False Bay samples (1.5 and 0.8% respectively). Hematite probably 
formed as an alteration of magnetite, and it wa~ usually observed 
peripheral to magnetite or as discrete grains. Volume percents 
of CM-104 sink and FB-103 sink for polished surfaces are shown 
in Tables 9 and 10, respectively. 
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~81!lf!:f ..sg.-crti ~0,4 (Sink) 25 
('<l~t A\\~ C. ('()~5H SI-Z.E., Poi...1 ~HE o su~FA C.E: fll,1tf\A~ 
fnj,Jt.12\A l Pt. f\ c.t.~ r 
I lo 3~ v,5" 1\5 ~So 7dlSo 
NO 
rnA&OJlTl"Tr. 92 Sample 82 85 77 87.5 84.7% 
HcrnA111 E 5.5 " 12.3 6.6 8.2 6.3 7.8% 
- - ·-
-
(HA~C.OP'(~ITE. 2.5 " 2 0.5 1 0.9 1.4% 
p.'(f'\ ITE o.5 
" 0.7 1 3.6 2.3 1l.5% 
SPHA~e.{\rT_E 0 II 2.7 6.9 9 3 44.3'% 
. 
G,AI...EtJA 0 
" 0.3 0 1. 2 0 0.3% 
TABLE 9 
Volume percents of CM-104 Sink. 
-
SarneLe AJo.-FB-104 (Sink) 26 
, 
l'O~tA\\~c. ('()~5H Sl"ZE., Pol.. I ~HE D SUf\FA C.E: Ruf."A c..E. 
f()j,Jf.~A I f>t.f\c.E.~r 
I lo 3~ (QS \ 15" ~So 7~So 
' 
(Tl A <:, ru It T 11' E:. 77 86.7 74 77.5 76 93. 5 80.8% 
-
HcrnAl' 11 E 18.5 13.3 24 16 •. 6 19.5 1. 9 15.6% 
- ---
. 
. 
( H i:U. (.0 P'(~ I TE. 4.2 0 0 0.5 1 o.6 1. 0% 
P·'f"' ITE 0.3 0 o.6 3.1 0.3 -o. 9 C0.8% 
SPHAJ.e.P,11E. 0 0 1. 4 2.3 3.2 3.1 1. 8% 
I 
(,AhEtJA 0 0 0 0 0 0 0. 0% 
: 
TABLE 10 
Volume percents of FE-103 Sink. 
-
. 
Chapter X 
CONCLUSIONS 
The sedimentary debris from both Cape Monaco and False Bay 
does not correlate well with the rock types known to exist in 
the areas. The Cape Monaco Granite is not the dominant material 
present in the samples. Perhaps the material used in the study 
was part of the "darker rock'' described by Hooper(l962) as occur-
ring between Bonnier and Giard Points. The quartz content is 
too low and the amphibole content too high for sediment derived 
from a granite. Tonalite (quartz diorite) is the dominant rock 
material present in the False Bay area. However, the quartz-poor 
/amphibole-rich characteristics of the sediments are not diagnos-
tic of tonalite. The glaciers may have passed over a variety 
of rocks on their way to the point where the samples were collected 
and, · the material that was examined likely was derived from more 
than just tonalite. Several rock types were noted in the morainal 
debris along the eastern shore of False Bay (0. Pride, Personal 
Communication). 
The data gathered in the present study should help in working 
out the geologic histories of both the Cape Monaco and False 
Bay areas. To date, very little is known of the compositions 
of material beneath the ice in either of the areas. The Cape 
Monaco samples have a composition similar to Andesite or Diorite, 
and the False Bay samples are similar to Andesite in composition 
as well. Magnetite is the dominant opaque phase present. However, 
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sphalerite, pyrite, chalcopyrite, and galena also were noted 
in the samples. Apparently, sulfide mineral systems exist "up 
glacial stream" in both study areas, systems that could be related 
to porphyry copper-type mineralization. Further study will be 
required in both areas before definitive statements can be made. 
Additional studies initially should include rock outcrop examination 
and sampling, where possible, plus additional glacial sediment 
sampling. 
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Appendix A 
THIN SECTION REPORTS 
PETROLOGY REPORT 31 
THIJ SICTIOI # CM-104-M32 Suspend 
' MIIBRAI, VOL." DBSCRIPnON ·-
' 
QUAR'n ·11 14 points counted. 
32 points counted, sericite in 
FILISPM . 29 fractures. 
BIOTITE 9 12 points counted, some chloritic 
alteration. 
PTROX.E 8 10 points counted, Augite. 
24 points counted, Hornblende, 
AJCPHIBOLE 21 partially chlorotized. 
3 points counted, Trernolite-Actin-
olite. 
Ol'AQJIS 6 8 points counted. 
ACCBSSORil5 16 points counted for sericite, 1.irnoni te staining, chlorite. 
A1'D 16 4 points counted for secondary 
ALTIRAnOJs epidote. 
'!al'AL 1'UIIBIR 01' CWITS 160 
' 
IUMBER or HOLF.S canmm 34 
IUMBER or GRAIIS COOITED 126 . 
PETROLOGY REPORT 32 
THIN 5~01' II CM-104-M65 Suspend 
·mDRAL Wl, •• IBSCRIPTION 
: 
QUAim 13 
' 
· 78 polnts counted. I 
I 
I 
' 
221 points counted, sericite in 
P'KLISPAR 37 fractures. 
BIOTITI 10 60 points counted, some chloroti zPd . 
PYROXIBK 6 35 points counted, Augite. 
107 points counted, Hornblende,. 
AJIPHIBOLE 19 partially chlorotized. 
6 points counted, Tremolite-Actino-
lite. 
OPAQUES . 
8 48 points counted. 
ACCISSORI!S 19 points counted for sericite, 
limonite staining,chlorite. 
AND 7 
19 points counted of secondary et1idot e. 
ALTr.RATIOIS 
TCn'AL ICUIIBIR or C00JTS 720 
· JruMBD OP' HOLl!S C00Jmm 127 
. . 
IUIIBZR or GRAIBS COUITED 593 
-
PfiROLOGY REPORT 33 
THill SECTIOI II CM-104-M115 Suspend 
·11IDRAt 't10L." DESCRIPTION ·-' 
·<¥1~ ' 4 13 pdints counted. 
' 
' 
i 
' 
152 points counted, sericite present. 
nLISPAR 48 
BiarITI 6 18 points counted, partially chloro-
ti zed. 
PYROD'fl 6 18 points counted, Augite. 
68 points counted, Hornblende, some 
AMPHIBOLE 25 chloritic alteration. 
12 points counted Tremolite-Actino-
lite. 
OPA'IJIS 5 10 points counted. 
ACC~Ril.5 12 points counted for chlorite, 
AID 6 sericite and limonite. 
9 points counted for secondary 
ALTIRATIOIIS epidote. 
TOl'AL IUUIR OF cnmTS 371 
, , IUDER or HOL!S CWITED 51 
IIUDER OF aRAINS COOITED 320 -
PB:l'ROLOGY REPORT 34 
THIJ SECTIOR II CM-104-M250 Suspend 
.xm:RAL VOL.~ DISCtinlON ·-
' 
'QUARTZ 1 0. . , 24 poin~s counted. 
I 
Fl:LJEPAR 42 105 points counted, sericite 
present. 
BIOTITE 1 2 points counted, chlorotization. 
PYROX!lfE 3 9 points counted, Augite. 
55 points counted, Hornblende, pRr-AMPHIBOLE 22 ti ally chlorotized. 
1 point counted, Tremolite-Actino-
lite. 
OPAQ.Ul5 10 26 points counted. 
ACCBSSORl!S 13 . points counted for sericite, 
chlorite, and limonite. 
AlfD 12 15 points counted of secondary epi-
ALnRATIOMS dote. 
TOTAL JUMBBR or COOlfrS 261 
IMIBER OP JllL!S C001ITED 11 
lnJIIIBER OF GRAIIS COONTED 250 
PETROLOGY REPORT 35 
THI1' SICTIOI If CM-104-M+250 Suspend 
. IODRAL VOL." D&SCRIPTION -: 
QUARn ' 3 6 points counted. 
99 points counted, sericite present. 
n:LIBPAR 47 
narrrz 0.5 1 point counted. 
PYRO.IBBB 4 9 points counted, Augite. 
58 points counted, Hornblende, less 
AIIPJltB>LE 28 chlorite alteration. 
O points counted for Tremolite-Actin-
elite. 
OPA"1)S 12 25 points counted. 
ACCISSORI'5 9 points counted for sericite, 
chlorite, and limonite. 
ARD 5.5 
2 points counted of secondary epidote 
ALTBRATIOMS 
'rol'AL 1'UNBIR or COOlffS 209 
lMIBBR or HOLE COOlfl'ED 0 
IUNBBR or CRAIRS COOJTED 209 
PBTROU>GY REPORT 36 
THII SEC'l'IOI # CM-104-M16 Sink . 
'llIRBAl, \U.,C IBSCRIPTION 
.QUART'L ,. ' 4 . 14 points counted • 
nLrl,PAR 52 176 points counted, sericite present 
BIOTITE. 4 12 points counted. 
PYROXltlE 2 8 points counted, Augite. 
102 points counted, Hornblende, 
AJIPHIBOLE 30 some chlorotization. 
O points counted, Trernolite-Actino-
lite. 
OPA~ 3 11 points counted. 
ACCISSORIFS 14 . points counted for sericite, 
chlo:t±te, and limonite. 
AID 5 
1 point counted for secondary epi-
ALTIRATIOJS dote. 
TOI'AL lMIBIR f6 Cootn'S 519 
IMIBER OP HOLJ!S COOIITED 181 
"1MBER or aRAIRS COUNTED 338 -
PETROLOGY REPORT 37 
THIN SBCTIOI II SM-104-M32 Sink 
··· NIIERAL W>L.,C DESCRIPTION -
' 
QUARTZ 2 7·, points counted. 
I .. 
' 
FKLOOPAR 25 84 points counted, serici te present. 
Blal'ITE 8 27 points counted, partially chloro-
tized. 
PYRODJfE 2 8 points counted, Augite. 
71 points counted, Hornblende, 
AMPHIBOLE 22 chloritic alteration. 
3 points counted, Tremolite-ActinolitE 
OPAQUIS 29 98 points counted. 
ACCBSSORUS 22 points counted for sericite, chlo-
rite, and limonite. 
A1'D 12 
25 points counted of secondary epi-
ALTERATIOMS dote. 
TOTAL NUMBER OF COONTS 412 
JruJt'BER OF HOLPS C001'TED 70 
1'Ufo\BER or GRAIRS COUMTED 342 
PETROLOGY REPORT 38 
THIN SECTIOlf # CM-104-M32 Sink 
IWIBRAL YOL •• DISCRIPTION 
-
QUAim 5 · 1 1 points. counted. 
' 
' 
n:LISPAR 24 53 points counted, sericite present. 
BIOTITE 4 8 points counted. 
PYROXDfE 18 40 point s counted, Augite. 
67 points counted, Hornblende, 
AKPHIBOLE 34 chloritic alteration. 
8 points count ed , Tremolite-Acti no-
lite. 
OPA~ 6 13 points counted. 
ACCESSORIES 15 points counted for sericite, 
AND 9 chlorite, limonite. 
7 points counted of secondary epi-
ALTERATIOMS dote. 
TOTAL IMIBBR OF COOlfl'S 292 
llUNBER OF HOLJ!S COOlITED 70 
IUMBl!:R or QRAIRS COUJfTED 222 
-
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Rl'ROLOGY REPORT 
THXR SIC'l'IOI II CM-104-M65 Sink 
RIIBRAl, wn,.,c IBSCRIPTION ·-
' 
QUARTZ 3 ·7. poi'nts c.ounted. 
' , , 
' 
P'ILJSPAJ\ 36 83 points .counted, sericite present. 
BIOTITE 3 7 points counted, chlorotized. 
PYROXB:IE 7 17 points counted, Augite. 
66 points counted, Hornblende, 
AKPJUJIOLE 40 partially chlorotized. 
25 points counted, Trernolite-Actin-
olite. 
OPA(8115 4 1 o:- ·points counted. 
ACCISSORI!S 1 1 points counted for sericite, 
AJD 7 chlorite, and lirnonite. 
ALTIRA"nOMS 
TOJ'AL IUMB!R or COOITS 296 
1M1BER a, HOLES COONTED 67 
IIUIIBIR or aRAIIS COORTIID 229 -
Prl'ROLOGY REPORT 40 
THI1' SEC'l'I01' # CM-104-M115 Sink 
llIIERAl, VOL •• l&SCRIPTION ·-
Q,UARTL 4 8 ' points counted. 
' 
I 
l"KLOOPAR 35 i8 points counted, sericite present. 
BIOTITE 6 13 points counted. 
PYROXDE 9 19 points counted, Augite. 
63 points counted, Hornblende, 
AJIIPHIBOLE 32 chloritic alteration. 
8 points counted, Tremolite-Actino-
lite. 
OPAQU)S 6 14 points counted. 
ACCl!SSORIIC:> 11 points counted for sericitF, 
AifD 8 chlorite, limonite. 
6 points counted of secondary epi-
ALTIRATIOMS dote. 
TOI'AL IMIBIR OF C001'TS 275 
IUMBER OF KOLES COOirrED 55 
IUDER or GRAIJIS COOifTED 220 -
Pm'ROLOGY REPORT 41 
THI1' SECTIOI # CM-104-M250 Sink 
WI. •• Di'SCRIPTION -JIIIBBAl, ' 
QUARTZ 0.5 1 poi,n-t counted. 
l"ELOOPAR 7.5 19 points counted. 
BIOTITE 2 6 points counted. 
PYROXDIE 7 18 points counted, Augite. 
112 noints counted, Hornblende, 
AIIPHIBOLE 61 chloritic alteration. 
40 points counted, Tremolite-Actin-
olite. 
OPAQUBS 14 36 points counted. 
ACCISSORI:£:3 8 points counted of sericite and 
chlorite. 
AMI> 8 
10 points counted of secondary 
ALTERATIOlfS epidote. 
TOTAL IMIBBR or C001fl'S 275 
IUIIBER OF HOLFli C001fl'ED 25 
250 -IUMBER or GRAIRS COU1'TED 
PETROLOGY REPORT 42 
THIN .SEC'l'IOB # CM-104-M+250 Sink 
JltIIERAl, YOL.~ D'&SCRIPTION 
' 
QU~ , 0 NO points counted .• 
FKI,ISPAR 7 14 points counted, miniimal sericite. 
BIOTITE 0 NO points counted. 
l'YROXBIE 6.5 13 points counted, Augite. 
81 points counted, Hornblende, AKPHIB>LE 57 some chlorittc alteration. 
33 points counted, Tremolite-Actin-
oli te. 
OPAQUJS 25.5 51 points counted. 
ACCISSORIFl> 5 points counted for sericite, 
chlorite, some limonite staining. 
AJID 4 3 points counted of secondary epid-
ote. 
ALTERATIONS 
TCYl'AL IUMBBR OP' coons 200 
JMIBER OF HOLES COOlfrED 0 
IUMBER or CRAIHS COUITED 200 
-
43 
PETROLOGY REPORT 
THIM SECTION# FB-103-M32 Suspend 
IIIRRAI, . VOL •• IBSCRIPTION 
' 
c,JAR'rl 1 . 2 points counted. 
· ' 
n:LJSPAR 45 97 points counted, sericite pres~nt. 
BIOTITE 0.5 1 point counted. 
PYROXImE 1.5 3 points counted , Augite. 
23 points counted, Hornblende , 
AIIPHIBOLE 12 some ckloritic alteration. 
2 points count ed, Tremolite-Actinolit~ 
OPAQUIS 38 8 1 noints counted. 
ACCESSORIES 4 points counted f or sericite and 
AID 2 chlorite. 
1 point counted of secondary epidote. 
A1,TIRATI01'S 
TOTAL WUMBER OF COO'NTS 244 
IUIIBER or HOLES COUNTED ,0'3 0 
lftJIIBER or GRAIJS COUNTED 214 -
PmOLOGY REPORT 44 
THIM SECTION# FB-103-M65 Suspend 
JIIIIERAL YOL.~ D&SCRIPTION --
QUAR'rl 0 NO points counted. 
' 
P'KLISPAR 38 116 points counted, sericite present. 
BIOTITE 1 4 points counted. 
PYROimE 1 3 points counted, Augite. 
21 points counted, Hormblende, 
AMPKlBOLE 9 little chloritic alteration. 
5 points counted, Tremolite-Actino-
lite. 
OPAQU!S 47 144 points counted. 
ACCISSORI!S 7 points counted, sericite, chlorite, 
AND 4 alot of limonite staining. 
3 points counted of secondary e; in-
ALTERATIONS ote. 
TOTAL IUMBBR OF COlJJITS 346 
IUJIBER 01' HOLFS C0UJm:D 43 
!MIBm OF QRAIRS COUITED 303 -
PJmlOLOGY REPORT 45 
THI1f SicrIOI II FB-103-M115 Suspend 
•IIDBRAL WL.,C D!SCRIPTION --
. '_ QUAffi 0 NO points counted. 
·1, 
', 
' 
PILDJPAR 34 92 points counted, sericite present, 
BICYrITB 0.5 1 point counted. 
PYRODD 1 3 :points counted, Augite. 
33 points counted, Hornblende, 
AliPHIBOLE 13.5 chloritic alteration. 
4 points counted, Tremolite-Actino~J 
lite. 
- OPA~ 48 130 points counted. 
ACCBSSORI~ 7 points counted, sericite, chlorite, 
alot of limonite staining. 
A1'D 3 
ALTIRATIClfS 
TOI'AL IUIIBIR OF CClJ1ffS 282 
, 
IUIIBER or ll)LIS cann'ED 9 
273 
--1UMBER OP QRAIIS COUITED 
Prl'ROLOGY REPORT 46 
THII SECl'IOI # FB-103-M+250 Suspend 
III1'BRAL VOL.,C DESCRIPTION ·-
QUAffi 8 20 points counted. 
FELISPAR 36 96 points counted, sericite present. 
BIOTITE (j NO points counted. 
PYROXERE 1 2 points counted, Augite. 
78 points counted, Hornblende, 
AJIPHIBOLE 31 chloritic alteration. 
3 points counted, Tremolite-Actinol-
ite. 
OPAQUJCS 20 53 points counted. 
ACC'll:SSORl!5 5 points counted, sericite, chlorite, 
AllD 4 limonite. 
5 points counted of secondary epi-
ALTERATIOMS dote. 
TOl'AL JMlBKR OF COOlfl'S 262 
NUMBER OF HOL1!5 COOMTED 0 
IUMBE!t OF GRAIRS COURTED 262 -
47 
PETROLOGY REPORT 
THII SECTIOI # FB-103-M16 Sink 
llIIERAL VOL.~ ~CRIPTION 
QUAJm ' 0 NO ppints counted. ' '. 
'' ' 
· ' 
I 
P'SLOOPAR 43 44 points counted, sericite present 
in fractures. 
BIOTITE 0 NO points counted. 
PYRODn 2 2 points counted, Augite. 
20 points counted, Hornblende, 
AIIPHiioLE 23 some chloritic alteration. 
4 points counted, Tremolite-Actin-
olite. 
OPAQUJS 28 29 pD:ilhts counted. 
ACCBSSORil!S 4 points counted, sericite, chlorite, 
AID 4 limonite. 
O points counted of secondary epi-
ALTIRATIOMS dote. 
TOTAL JMIBBR or C001ffS 114 
llUIIBER OF HOL!S CWKTED 11 
IMIBKR or GRAIRS COONTED 103 -
PETROLOGY REPORT 48 
THIN SECTION # FB-103-M32 Sink 
lWfERAL VOL •• ~CRIPTIO?l 
· QUARTL 2 6 . points counted. I I 
FELISPAR 39 118 points counted, alot of sericite 
present. 
BIOTITE 0.3 1 point counted. 
PYROX1i2U!! 3.7 1 1 points counted, Augite. 
87 points counted, Hornblende, 
JJU>HIBOLE 31 chloritic alteration present. 
7 points counted, Tremolite-Actinol-
ite. 
OPAQU:c3 21 65 points counted. 
ACCESSORUS 
6 points counted, sericite, chlori te 1 
AND 3 limonite. 
ALTB:RATIONS 2 points counted of secondary epi-dote. 
TOTAL 1'UIIB!R OP' COUNTS 336 
1'1JMBER OF HOLES COOJITED 33 
JIUKBER or CRAIRS COUlfTED 303 
PETROLOGY REPORT 49 
THD SICTIOI # FB-103-M65 Sink 
' NIDRAI, ¥01, •• ~CRIPTION 
·-
QUARTZ o.6 2 points. counted. 
' I ? 
P'ILISPAR 29 83 points counted, sericite present. 
BIO'l'ITE 0.1 1 point counted. 
PYROX.E ~ 15 points counted, Augite. 
83 points counted , Hornblende, 
AJIPHI!OLE 38 chloritic alteration present. 
OPA~ 23 65 points counted. 
ACCBSSORI15 6 points counted, sericite, chlorite, 
AND 4 limonite staining . 
ALTSRAnOJfs 
TOO'AL IUDIR or CCMn'S 327 
· 1'UJIBER or 11>t~ COUMTED 45 
IUJIBIR or GRAINS COOITED 282 
Pl'l'ROLOGY REPORT 50 
THiii SICTIOI II FB~103-M115 Sink 
. ·tlIISRAI, VOL •• JBSCRIPTION . . 
<,,ARTZ - . o NO po,.ints counted • 
' 
-_· Fa.m;PAR 30 84 points counted, sericite present. · 
BIOTITI 0 NO points counted. 
PYROIIRE 2 5 points counted, Augite. 
123 points counted, Hornblende, 
AJIIPHIBOLE 47 chloritic alteration. 
9 points counted, Tremolite-Actin-
olite • 
. . 
OPAQVJS 19 55 points counted. 
· ACCBSSORIE 2 points counted of sericite, 
AID 2 chlorite, limonite. 
2 points counted of secondary epi-
ALTIRAnOMs dote. 
TOI'AL IMIBIR 01' COOITS 285 
JMIBl:R or 11'.>LBS COOlffED 3 
IUIIBIR or CRAIIS COOITED 282 -
. .... <; ' '1· 
) .. . 
51 
PE'mOLOGY REPORT 
. , .·~ SBCnOI # FJ3-103-M250 Sink 
' 
·,. ... 
'\01,·" DISCRIPTIOM ·-:·; -· 
.. . "1ARTZ .. 
·.2 6 ., points counted • 
. . 
nLISPAR· 10 29 points counted, minor sericite. 
BIOTITI 0.4 1 point counted. 
PYBOXIIB 1 3 points counted, Augite. 
' . 
135 points counted, Hornblende, 
· MIPBIBOLE 49 chloritic alteration. 
3 points counted, Tremolite-Actinol~ 
ite • 
.' 
CJPA~ 31 88 points counted. 
ACCISSORI!S 
' 
2 points counted, sericite, chlorite, 
AID 6.6 limonite. 
15 points counted of secondary epi-
·ALTIRAnOIS dote. 
· 'l'Ol'AL 1MdlR 0, COOlffS 283 
. . JMIBER OF HOLIS CWRTED 1 
IUIIBBR, OF aRAIIS CCMm:D 282 
.. 
52 
.· ; fflII. S~OI I FB-103-M250 Suspend 
"' 
- W)l, •• IBSCRIPTIOM ' -a • 
·"1llft o •. 5 1 point counted. 
' 
' 
P'ILISPAR 27.5 57 points counted, sericite presPnt. 
Bta?ITI 0 NO points counted. 
PYROXl'RE 1 2 r oints counted, Augite. 
34 .points counted, Hornblende, 
':AIIPHiioLB 18 some chloritic alteration. 
3 points counted, Tremolite-Actinol-
ite. 
O,ACIJ)S 51 107 points counted. 
ACCISSORI!S 
5 points counted of sericite, chlor-
AID 2 ite, alot of limonite staining. 
0 
·ALTIRATIONS 
points counted secondary epic.ate. 
TOTAL IIUUIR or COOlffS 210 
.IUIIHR a, HOLm3 COOWTED 2 
208 
JUIIIIR or aRAIRS C<lJJTKD -
- -----~-·---~----~---~ ·· ··--·-- - - ·· --·· 
Pl'l'ROLOGY REPORT 53 
THD SICTIOI II FB-103-M+250 
. 'llDBRAI, .vm,.,C . DESCRIPTION ·-
QUAR~ o · NO points counted. ,, 
. ' 
'RLISPAR 12 32 points counted, sericite present. 
BIC7l'ITE 0 NO points counted. 
P!RODIIE 1.5 5 points counted, Augite. 
93 points counted, Hornblende, 
AKPHIJm.l 36 chloritic alteration. 
6 points counted, Tremolite-Actino-
lite. 
OPAQUIS 49 134 points counted. 
ACCISSORil5 2 points counted, sericite, li rn onite. 
ARD 1. 5 3 points count ed of secondary epi-
dote. 
ALTIRATIOJS 
TOTAL IUIIBIR OP C001'TS 275 
JMIBER 0, HOLIS CWlfTED 0 
IMIBIR OP GR.AIRS cnnm:D 275 -
Appendix B 
PLAGIOCLASE COMPOSITION 
TABLE 7 
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.SAt'l'lr\~ f: Jt°tlN'-'t io~ Chao «1' i,, It I:. AN'bl'- C.o..,r• ~it,.,. 
CM-104-M32 14' 32 Suspend 
~cM-104-Mbj 
Suspend 27.5' 49 
CM-104-M65 
Susnend 
... 
15' 31 
CJ•i -1 U4-Mb 5 
Suspend 13' 30. 5 
-Cf/, -104-M65 
Suspend 7.5' 27 
CM-104-M65 
Suspend 111 ' 29 
CJfi -1 04-M 115 
Susr,enci 8.5' 26 
.1.-
CM-104-M115 
Suspend 9' 27 
CM-104-M16 
Sink 8.5' ?6 
-
CI'li-104-f~i 16 
Sink 18.5' 35 
AV FRAGE ~ CONTENT= 33.6 (Andesine) 
TABLE 8 
.s~rrer\F.. f:it'li111c.l io~ ANo«T.-,1 t L AH4bl~ ,o.,..r• t.iT: tta 
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FB-103-M16 
Sink 8.5' 26 
.... FB-103-M32 
Suspend 17' 35 
FB-103-f.1~2 
Suspend 19' 37 
:FB-103-M32 
Suspend ? 1 ' 40 
FB-103-M32 
Susnend 17' 35 
, 
£B-103-M32 
Sink 22.5' 42 
FB-103-I"l3 2 
Sink 21 ' 40 
FR--103.:.M65 
Sink 1 o. 5' 28 
FR-103-M65 
Sink 24' 44 
-~ FB-103-M6 5 
Sink 27.5' 49 
AVERAGE AK CON'.i'Eii;T= 37. 6 (Andesine) 
Appendix C 
POLISHED SURFACE REPORTS 
OPAQUE PE1ttOLOGY REPORT 
SAMPLE #CM-1 04-M 1 6 Sink 
OPAQUE MIN~ % # OF COUNTS 
Magnetite 92 26g counts·. 
Hematite 5.5 16 counts. 
Chalcopyrite 2.5 6 counts. 
TOTAL NUMBER OF MINERAL COUNTS 289 counts. 
CCIDtENTS1 
Hematite after magnetite, attached and around 
periphery of magnetite grains. 
58 
-· 
OPAQUE PE11iOLOGY REPORT 
SAMPLE # Cm-104..-M65 Sink 
OPAQUE KINEttAL ~ # OF COUNTS 
Magnetite 82 246 counts. 
Hematite 12.3 37 counts. 
Sphalerite 2.7 8 counts. 
Pyrite 0.7 2 counts. 
Chalcopyrite 2 7 counts. 
Galena 0.3 1 count. 
TOTAL NUMBER OF MINERAL COUNTS 301 counts. 
COMMENTS, 
Hematite after magnetite, usually around mag-
netite. Small grains of chalcopyrite. 
59 
-
OPAQUE PETROLOGY REPORT 
SAMPLE # CM-104-M115 Sink 
·-
OPAQUE MINlltAL ~ # OF COUNTS 
Magnetite 85 259 counts. 
Sphalerite 6.9 21 counts. 
Hematite 6.6 20 counts. 
Pyrite 1 3 counts. 
Chalcopyrite 0.5 2 counts. 
TOTAL NUMBER OF MINERAL COUNTS 305 counts. 
Cc»fflENTS I 
Chalcopyrite in magnetite at times. Pyrite in 
discrete grains. Secondary hematite usually 
surrounding magnetite. 
60 
OPAQUE PE'ffiOLOGY REPORT 
SAMPLE # CM-104-M250 Sink 
OPAQUE KINEHAL ~ # OF COUNTS -
Magnetite 77 235 counts. 
Stihalerite 9 30 counts. 
Hematite 8.2 25 counts. 
Pyrite 3.6 8 counts. 
Galena 1.2 4 counts. 
Chalcopyrite 1 2 counts. 
TOTAL NUMBER OF MINERAL COUNTS 304 counts. 
COMMEN'l'Sa 
Hematite after magnetite, attached to magnetite 
Pyrite in discrete grains. Sphalerite is some-
times atte.ched to magnetite. Chalcopyri te in 
discrete grains. 
61 
OPAQUE PE'ffiOLOGY REPORT 
SAMPLE # CM-104-M250 Sink 
OPAQUE KIMEHAL % # OF COUNTS -
Magnetite 91 279 counts. 
Hematite 5.5 17 counts. 
Sphalerite 2.6 8 counts. 
Chalcopyrite 0.9 2 counts. 
Pyrite 0.3 1 count. 
TOTAL lfUMBER OF MINERAL COUNTS 307 counts. 
CaDlENTSa 
Hematite after magnetite, chal copyrite in small 
g~ains contained inside ~agnetite. 
62 
OPAQUE PE'ffiOLOOY REPORT 
SAMPLE # CM-104-M+250 Sink 
OPAQUE MIMEHAL ~ II OF COUNTS -
Magnetite 87.5 261 counts. 
Hematite 6.3 19 counts. 
Pyrite 2.3 7 counts. 
Sphalerite 3 9 counts. 
Chalcopyrite 0.9 2 counts. 
TOTAL HUMBF.R OF MIMF.RAL COUNTS 298 counts. 
COMMENTS1 
Secondary hematite frequently surrounding mag-
netite. PIJrite and chalcopyrite in discrete 
grains. SphRl erite sometimes attached to 
magnetite. 
63 
OPAQUE PE'lliOLOGY REPORT 
SAMPLE # CM-104-M+250 Sink 
OPAQUE MINEttAL ~ # OF COUNTS -
Magnetite 91.7 276 counts. 
Snhalerite 3.6 1 1 counts. 
Pvrite 2.3 7 counts. 
r.n~1 convri t e 1. 4 4 counts. 
Hematite 1 3 counts. 
TOTAL NUMBER OF MINERAL COUNTS 301 counts. 
C(lffl.EN'l'S I 
Secondary hematite present. Chalcopyrite and 
pyrite discrete, sometimes closely assoc. with 
magnetite. 
64 
OPAQUE PE'ffiOLOGY REPORT 
SAMPLE #FB-103-M16 Sink 
OPAQUE MINEHAL ~ # OF COUNTS 
Magnetite 77 238 counts. 
Hem2tite 18.5 57 counts. 
Chalcopyrite 4.2 13 counts. 
Pyrite 0.3 1 count. 
TOTAL NUMBER OF MINERAL COUNTS 309 counts. 
Cc»UtiliTS a 
Secondary hematite surrounding magnetite. 
Chalcopyrite is granulated at ti~es. 
65 
-
OPAQUE PE'ffiOLOGY REPORT 66 
SAMPLE # FB-103-M32 Sink 
OPAQUE MIHHW.L ~ # OF COUNTS ·-
Magnetite 86.7 289 counts. 
Hematite 13.2 44 counts. 
TOTAL HUMBER OF MINERAL COUNTS 333 counts. 
C<JIKENTS1 
Hematite after magnetite. 
OPAQUE PETROLOGY REPORT 67 
SAMPLE # FB-103-M65 Sink 
OPAQUE MINEHAL ~ # OF COUNTS -
Magnetite 74 247 count s . 
Hematite 24 80 counts. 
Sphalerite 1. 4 6 counts. 
Pyrite o.6 2 counts. 
TOTAL NlltBER OF MINERAL COUNTS 334 counts. 
CC»4Milf 'l'S I 
Hematit e after magnetite. 
OPAQUE PE'lliOLOGY REPORT 
SAMPLE # FB-103-M65 Sink 
OPAQUE MINERAL ~ # OF COUNTS 
Magnetite 80.4 246 counts. 
Hematite 16.3 50 counts. 
Sphalerite 3.3 10 counts. 
TOTAL NUMBEJl OF MINERAL COUNTS 306 counts. 
Secondary hematite surrounding magnetite. 
Sphalerite in discrete grains. 
68 
-
OPAQUE PE'ffiOLOGY REPORT 
SAMPLE # FB-103-M115 Sink 
OPAQUE MIHlltAL ~ # OF COUNTS -l 
I 
Magnetite 79.2 255 counts. 
Hematite 16.5 53 counts. 
' 
S:rhalerite 3.4 11 counts. 
Pyrite 0.6 2 counts. 
Chalcopyrite 0.3 1 count. 
TOTAL HUMBER OF MINERAL COUNTS 322 coi~nts. 
Cc»DlENTS1 
Hematite after rnaEnetite, chalcopyrite is 
fragmented and in closel~rasscet~~ed~contact to 
magnetite. 
69 
OPAQUE PE'l'ROLOGY REPORT 70 
SAMPLE II FB-103-M115 Sink 
-
OPAQUE MIBl!W.L ~ # OF COUNTS 
Magnetite 77.5 275 counts. 
Hematite 16.6 59 counts. 
Pyrite 3.1 11 counts. 
Sphalerite 2.3 8 counts. 
Chalcopyrite 0.5 2 counts. 
TOTAL BUKBEJl OF MINERAL COUNTS 355 
CCIUlE2f'l'S I 
Secondary hematite surrounding magnetite. 
OPAQUE PE'lttOLOGY REPORT 
SAMPLE# FB-103-M250 Sink 
OPAQUE MIHEHAL ~ # OF COUNTS 
Magnetite 76 257 counts. 
Hematite 19. 5 66 count s . 
Sphalerite 3.2 11 counts. 
Chalcopyrite 1 3 counts. 
Pyrite 0.3 1 count. 
TOTAL HUMBER OF MINERAL COUNTS 338 counts. 
Hematite after magnetite. Chalcopyrite in 
granulated form. 
71 
-
OPAQUE PE'DtOLOGY REPORT 
SAMPLE# FB-103-M250 Sink 
OPAQUE MINERAL ~ # OF COUNTS 
Magnetite 70.6 226 counts. 
Hematite 24. 6 79 counts. 
Snhalerite 2. 8 9 counts . 
Pyrite 1 3 counts. 
Chalcopyrite 0.9 3 counts. 
TOTAL HUMBER OF MINERAL COUNTS 320 counts . 
cc»IKENTS I 
Secondary hematite surrounding magnetite. 
Pyrite and sphalerite in discrete grains. 
72 
-
OPAQUE PffiOLOOY REPORT 
SAMPLE # FB-103-M+250 
OPAQUE MllfERAL ~ # OF COUlf'l'S ·-
Magnetite 93.5 300 counts. 
Sphalerite 3. 1 10 counts. 
Hematite 1. 9 6 counts. 
Pvri te 0.9 '2, counts. .,, 
Chalcopyrite o.6 2 counts. 
TOTAL HUMBER OF MilfERAL COUlfl'S 321 counts. 
COMMENTS1 
Hematite after magnetite. Sphalerite sometimes 
attached to magnetite. Pyrite discrete. 
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